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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To realize an active matrix driving system liquid crystal 
display device whose power consumption is little. 
CONSTITUTION: A counter electrode 13 opposed to a 
transparence electrode 12 on which a signal potential is given is 
independently and separately provided on each gate line, and the 
potential impressed on the counter electrode 13 can be 
independently controlled by each gate line. Thus, the adequate 
potential can be always supplied between the transparence 
electrode 12 and the counter electrode 13 regardless of the 
position of a line on a screen and a time when the polarity of the 
signal potential is inverted. As a result, a system power source 
voltage which must be excessivly set by the amount of the 
fluctuation of the signal potential in the danger of being caused 
when the polarity of the signal potential is inverted, but now it can 
be lowered. Thus, the power consumption can be made less than 
conventional device. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]The 1st transparent substrate that intersects perpendicularly mutually and that many thin film 
transistors for pixel selection are arranged at crossing parts of a signal line of a book, and a gate line, 
respectively, and comes to connect a transparent electrode to a source electrode of the thin film 
transistor concerned, respectively. Have a liquid crystal layer and the 2nd transparent substrate that holds 
the above-mentioned liquid crystal layer from both sides with the 1st transparent substrate of the above, 
and the 2nd transparent substrate of the above, A liquid crystal display characterized by a thing which has 
been arranged in an extending direction of the above-mentioned gate line at the ****** above-mentioned 
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transparent electrode and a position which counters, and which have many counterelectrodes of a book 
and controls independently the potential concerned impressed to each counterelectrode of a book. 
[ much ] 

[Claim 2]As opposed to a transparent electrode by which the 2nd transparent substrate of the above was 
connected to the above-mentioned gate line, and each counterelectrode which makes a pair, The liquid 
crystal display according to claim 1 having an opposite voltage generating means which continues 
impressing same electric potential between fixed time from a write-in start of signal potential irrespective 
of an inversion cycle of signal potential impressed to the above-mentioned signal line formed on a 
transparent substrate of the above 1 st 

[Claim 3]As opposed to the other end of a charge storage means to which the 1st transparent substrate of 
the above was located in a line on the same gate line among charge storage means to which one end was 
connected at a connecting middle point of the above-mentioned thin film transistor and the above- 
mentioned transparent electrode, The liquid crystal display according to claim 1 or 2 having a voltage 
generating means which continues impressing same electric potential between fixed time from a write-in 
start of signal potential irrespective of an inversion cycle of signal potential impressed to the above- 
mentioned signal line. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Dable of Contents]This invention is explained in order of the following. 

Art of the Field of the Invention former (dj^wjngjj_-i4) 

Object of the Invention ( drawing 13 and drawing 14T 

The means for solving a technical problem (drajvingj. ) 

Operation (drawingjt) 

Example ( drawing 1 - drawing 10 ) 

(1) The 1st example ( drawing 1 - drawing 4) 

(2) The 2nd example ( drawing 5 - drawing 8 ) 

(3) Other examples ( drawing 9 and drawing 10) 
EFFECT OF THE INVENTION[0002] 

[Industrial Application]Especially this invention is applied to the liquid crystal display driven with an active- 
matrix-driven method about a liquid crystal display, and is preferred. 
[0003] 

[Description of the Prior Art]Conventionally, in the case of a character representation, graphical display, 
and video presentation, this kind of LCD device is used widely. This LCD device Is constituted by the 
switching element and signal storing element which were provided for every pixel, and is divided roughly 
into two kinds according to the kind of switching element. One uses the nonlinear element of two terminals 
as a switching element, and one uses 3 terminal elements, such as a field effect transistor, as a switching 
element. 

[0004]The principle of operation of the LCD device which uses a switching element as a field effect 
transistor here is explained using drawingJ_Land drawing 12 . Generally, LCD device 1 is formed by making 
TFT glass substrate 2 in which the thin film transistor was formed in the glass substrate surface, and CF 
glass substrate in which the light filter was formed in the glass substrate surface meet on both sides of a 
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liquid crystal, as shown in drawing 11 . 

[0005]Among these, on TFT glass substrate 2, as shown in drawing 12, the scanning electrode driving 
circuit 4 and the signal electrode driving circuit 5 are formed, and liquid crystal display element LC 
corresponding to each pixel is driven. That is. the scanning electrode driving circuit 4 makes switch-on all 
the field effect transistors 7 which give high tension to one of two or more gate lines 6 corresponding to 
each scanning line, and are located on the gate line 6 temporarily. On the other hand, the signal electrode 
driving circuit 5 supplies a picture signal to accumulation capacitor OS connected in parallel to liquid 
crystal display element LC and liquid crystal display element LC via the signal line 8 extended 
perpendicularly, 

[0006]And it is made as [ excite / by difference voltage deltaV (= Vsig -VCOM) of the voltage Vsig of the 
picture signal supplied to liquid crystal display element LC and accumulation capacitor CS, and the voltage 
VCOM impressed to an opposite common electrode / liquid crystal display element LC ]. Accumulation 
capacitor CS is made here as [ raise / hold liquid crystal display element LC to an excitation state to the 
next field, and / with the supplied picture signal, / contrast ]. 

[0007]On the CF glass substrate 3, it is common that the counterelectrode 9 which has the area of display 
screen size is used. When a relation with the voltage VCOM. gate voltage VG. and the picture signal Vsig 
which are impressed to the opposite common electrode 8 at this time is illustrated, it comes to be shown 
in drawing 13 and drawing 14. As shown also in a figure, 2 passage of the method of always impressing fixed 
voltage to the opposite common electrode 8, and the method of reversing voltage for every constant 
period is in the drive method of LCD device 1. 
[0008] 

[Problem(s) to be Solved by the Invention]However, when the fixed voltage VCOM is always impressed to 
an opposite common electrode (that is, voltage VCS impressed to the end of the electrode of accumulation 
capacitor CS fixed (VCOM), and) Or when the end of the electrode of accumulation capacitor CS is 
connected to the gate line 6 of the preceding paragraph, as it is shown in drawing_13 t it is 13,5 as gate 
voltage VG. [V]lt is above needed and the power supply voltage HVDD for a level drive is 10.5. [V]!t is 
above required and ******. In addition, it is 12 also as a video signal driving power supply for polarity 
reversals. [V]It is above required and 

[0Q09]As it is shown in drawing: 14 also when similarly reversing the voltage VCOM impressed to an 
opposite common electrode for every constant period (namely, when voltage VCS impressed to the end of 
accumulation capacitor CS is reversed), gate voltage VG and the power supply voltage HVDD are 1 3.5, 
respectively. [V]And 10.5 [V]lt is needed above. Thus, it is 10 as a system power system. [V]The problem 
which the above voltage is needed and cannot carry out a low voltage drive by the conventional method is 

[0010]In reversing the voltage VCOM impressedto the opposite common electrode 9 the whole field 
period, The problem which a difference produces on the conditions of the voltage impressed between the 
pixel located in the upper part of a screen (namely, head position of the field) and the pixel located in a 
bottom of screen (namely, end position of the field), and a difference produces in image quality is ******. 
[0011]Namely. the polarity reversals of the voltage VCOM are interlocked with immediately after writing 
pixel potentials in the pixel located in a bottom of screen to the same voltage being impressed to the pixel 
of the upper part of a screen during 1 field period, and voltage changes suddenly from high potential from 
low voltage to low voltage or high potential. For this reason, when especially the voltage VCOM shifts from 
high potential to low voltage, the voltage VGS between gate sauce is abbreviation-1. [V]the above ~ the 
problem which intermediary leakage current increases and a luminescent spot produces — ******. 
[0012]This is also the same as when switching the voltage VCOM impressed to an opposite common 
electrode for every horizontal scanning period. Since the difference of the impressed electromotive force 
impressed to each pixel in these cases is large, A possibility that a domain (for example, phenomenon which 
becomes gray in spite of being a pixel which should be black essentially) may occur in a bottom of screen 
by reverse tilt at the time of 1 field-period reversal of VCOM, and may occur on the whole screen at the 
time of 1 horizontal-cycle reversal of VCOM is also ******. 

[0013jThis invention was made in consideration of the above point, and tends to propose the low-power- 
consumption type LCD device whose low voltage drive is possible as compared with the former 
[0014] 

[Means for Solving the Problem]In [ in order to solve this SUBJECT ] this invention. The thin film 
transistor 7 for pixel selection is arranged at crossing parts of a signal line of an a large number book and a 
gate line which intersect perpendicularly mutually, respectively. The 1 st transparent substrate 1 1 that 
comes to connect a transparent electrode (ITO) to a source electrode of the thin film transistor 7 
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concerned, respectively, Form liquid crystal layer LC and the 2nd transparent substrate 12 that holds liquid 
crystal layer LC from both sides with the 1st transparent substrate 11, and the 2nd transparent substrate 
12. It has a ****** transparent electrode and a counterelectrode (ITO) of an a large number book arranged 
at a position which counters in an extending direction of a gate line, and the potential VCOM concerned (n) 
impressed to each counterelectrode (ITO) of a book is controlled independently. [ much ] 
[001 5] 

[Function]The whole gate line, it dissociates independently, the transparent electrode (ITO) in which signal 
potential is given, and the counterelectrode (ITO) which counters are provided, and it enables it to control 
, independently the potential impressed to the counterelectrode (ITO) concerned the whole gate line. It 
cannot depend by this at the polarity-reversals stage of the position of a gate line, or signal potential on a 
screen, but potential suitable between a transparent electrode and a counterelectrode can be supplied. As 
a result, a possibility of changing the pixel potentials connected to the gate line of the upper part of a 
screen or the lower part by signal potential and the polarity reversals of VCOM can be abolished. 
Therefore, it can be required in order to compensate a changed part of these potential, and a part for 
****** voltage can be removed from driver voltage, and power supply voltage of the part and a system 
system can be made low. 
[0016] 

[Example]About a drawing, one example of this invention is explained in full detail below. 
[00173(1) In the 1st example drawi ng 1 , 10 shows the outline composition of an LCD device as a whole, and 
form the CF glass substrate 12 in TFT glass substrate 1 1 by making a liquid crystal layer (not shown) meet. 
In the case of this example, TFT glass substrate 1 1 and the CF glass substrate 12 are formed as shown in 
drawin g 2 and drawin g 3. respectively. 

[0018]In the case of this TFT glass substrate 1 1, the end of accumulation capacitor CS is connected to 
the gate line 6 in front of one line, respectively. This continues at the whole period except just before 
signal writing at the end of accumulation capacitor CS, and it is always about 0. [V] It is made as 
[ impress / fixed voltage ]. It is a time of the gate line 6 in front of one line being chosen to the line which 
is a write-in object of the picture signal Vsig that high potential is impressed to the end of accumulation 
capacitor CS here. 

[00l9]The power supplies WSS and VVDD for vertical drives and clock VCK1, and VCK2 are supplied to 
the scanning electrode driving circuit 4. The start signal VST is supplied to the scanning electrode driving 
circuit 4 so that gate voltage VG of the high potential impressed to the gate line 6 of the 1st line may be in 
agreement with each field period. 

[0020]Similarly Power supply [ for a level drive in the signal electrode driving circuit 5 ] HVSS and HVDD, 
and clock HCK1, HCK2 is supplied, respectively and it is made as [ supply / so that the head of the picture 
signal Vsig given to a signal line may be in agreement at the start period of a horizontal scanning cycle / 
start signal HST ]. The three-primary-colors signals VsigR. VsigG. and VsigB are inputted into the signal 
electrode driving circuit 5, and it is made in it as [ output / to a signal line / the picture signal Vsig 
according to these primary signals ]. Incidentally the polarity of the picture signal Vsig is reversed for every 
field period or horizontal cycle. 

[0021]On the other hand, the counterelectrode 13 which counters a g3te line and the couple 1 is separated 
and formed in the gate line and the position which counters at the CF glass substrate 12. The electrode 13 
for these each sets is made as [ drive /. respectively / CK1, VCOM, the clock VCOM, CK2 besides the 
power supplies WSS and VVDD for vertical drives and start signal VCOM, and ST / by the 
counterelectrode drive circuit 14 given, respectively / independently ]. Namely, the counterelectrode drive 
circuit 14 controls either one of a P channel TFT transistor or an N channel TFT transistor by the 
potential inversion signals VCOM and SW to an active state. It is made as [ impress / by the 
counterelectrode 13 / by making either the high potential VCOM and H or low voltage VCOM and L into 
the counter electrode voltage VCOM ]. 

[0022] As shown in drawing^, the counter electrode voltage VCOM impressed to the counterelectrode 13 
at this time is 1 field period, and is high potential (about 6). [V]Low voltage (about 0) [V]It is made as 
[ repeat / by turns ], That is, drawing JLshows the pixel signal Vsig in case CS is connected with the 
preceding paragraph gate, and the relation of the counterelectrode VCOM. 

[0023]The counter electrode voltage VCOM rises from from to high potential, just before writing in the 
picture signal Vsig of negative polarity, and it maintains the potential of ******** during the about 1 field 
of a just before [ the start of the next wri ting ]. On the other hand, the picture signal Vsig of straight 
polarity is written in, and it falls from just before to low voltage, and is made as [ maintain / during the 
about 1 field of a just before / the following write-in start / the potential of ******** ]. 
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[0024]ln the above composition, the writing operation of the picture signal Vsig to accumulation capacitor 
CS connected to each gate line 6 and the relation of each system power voltage in that case are explained 
The opposite voltage VCOM which is impressed to the opposite common electrode 13 which counters each 
gate line 6 in the case of this LCD device 10 can be impressed independently, respectively, Regardless of 
the inversion cycle (in the case of this example 1 field) of the picture signal Vsig, the same voltage 
condition is maintainable during 1 field period from the write-in start of the picture signal Vsig to each gate 
line 6. 

[0025]For this reason, by the gate line 6 near a bottom of screen (namely, termination of the field) ******, 
. Without the opposite voltage VCOM changing suddenly from low voltage to high potential (from high 
potential to or low voltago) immediately after the writing of the picture signal Vsig like before, the pixel 
potentials (namely, source potential) accumulated in accumulation capacitor CS follow, and are not 
changed. As a result, a possibility that a luminescent spot may occur also in the pixel on the line located 
near the termination of the head of the field or the field can be avoided effectively, and imago quality can 
be raised much more. 

[0026]When there is no possibility of changing the pixel potentials (namely, source potential) accumulated 
in accumulation capacitor CS in this way, the voltage range of the opposite voltage VCOM is also about 0. 
[VlFrorn the neighborhood to 6 [V]It can be set as a grade and a low voltage range. As a result, the voltage 
of gate voltage VG needed for controlling a field effect transistor to an active state is also 8. [V]lt can hold 
down to a grade and the fluctuation range of the picture signal Vsig is also 5. [Vjlt can suppress less than 
and LCD device 10 can be driven by the system power of low voltage as compared with the former. 
[0Q27]By switching counter electrode potential according to each gate line corresponding to a scanning 
line with a field period irrespective of the inversion cycle of signal wire potential this year when the 
potential of the counterelectrodo VCOM is controlled in that case according to the above composition, 
LCD device 10 with little power consumption which operates with low system power voltage as compared 
with the former is easily realizable. 

[0028]Thereby, generating of the unnecessary luminescent spot in the upper part of a screen or the lower 
part can be lost. Furthermore domain generating by reverse tilt can also be avoided effectively, and image 
quality can be raised much more as compared with the former. 

[0029](2) The example of the 2nd ******** explains LCD device 20 which replaced with TFT glass 
substrate 11 used in the previous example, and combined TFT glass substrate 21 with the CF glass 
substrate 12 using drawing 5. The section structure of this LCD device 20 is shown in drawing 6 . On the 
glass substrate 12A and 21 A, a conducting film, an insulator layer, and a polysilicon film are laminated, and 
the CF glass substrate 12 and TFT glass substrate 21 are formed, respectively. Among these, the light 
filter 12C surrounded with the black mask 12B is laminated by the inner surface of the glass substrate 12A, 
and the transparent electrode (ITO) 12E covered by the polyimide film 12D is further formed on the field. 
[0030]The field effect transistor 7 by which the gate electrode 21 D was formed on both sides of the gate 
dielectric film 21 C on the polysilicon thin film 21 B. and accumulation transistor CS in which the CS 
electrode 21 F was formed on both sides of the insulator layer 21 E are formed in the inner surface of the 
glass substrate 21 A, respectively. The aluminum electrode 21 G is formed in the drain area of the field 
effect transistor 7 here, and the upper part of the gate electrode 21 D is covered with the interlayer 
insulation film 21 H. On the other hand, it is covered also with the upper part of accumulation capacitor CS 
with the interlayer insulation film 21 H. 

[0031]The transparent electrode (ITO) 21 J is laminated by the upper part of these elements on both sides 
of the interlayer insulation film 211, and the silicon nitride film 21 K is laminated so that the circumference 
which is this transparent electrode (ITO) 21 J may be covered. And these surfaces are protected by the 
polyimide film 21 L 

[0032]In the case of this example, the CS line 22 only for [ CS / accumulation capacitor ] electric supply is 
established in TFT glass substrate 21 which has such section structure, and it is made as [ drive / by CS 
line drive circuit 23 / the potential given to this CS line 22 ]. 

[0033jThe CS line drive circuit 23 operates synchronizing with the counterelectrode drive circuit 13 
currently formed in the CF glass substrate 1 1 side, and is made here as [ impress / to the end of 
accumulation capacitor CS / the voltage of the counterelectrode 13 and same electric potential ] Namely 
when h.gh potential is given to gate voltage VG which chooses eye n line and the picture signal Vsig of 
negative polarity is given to the signal line 8 in that case. When the picture signal Vsig of straight polarity is 
given to the signal line 8 to giving the voltage VCOM and H of high potential to the CS line 22 via a P 
channel type transistor. It is made as [ give / the voltage VCOM and L of low voltage / via an N channel 
type transistor / the CS line 22 ]. 
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[0034]The potential incidentally impressed to the CS line 22 is switched by the field reverse pulse VFRP 
inputted into CS line drive circuit 23. The impression of potential to each CS line 22 is switched by the 
clock VCOM. CK1. VCOM, CK2 and start signal VCOM, and ST. 

[0035]ln the above composition, the potential relation of the picture signal Vsig when the gate line of eye n 
line is chosen, and other control pulses (namely, gate pulse VG(n), the counter electrode potential VCOM 

t (n). CS potential VCS) is explained using drawing 7 . Drawing 7 is a figure showing the pixel signal Vsig in 
case CS is connected with VCOM, and the relation of the counterelectrode VCOM, 
[0036]The opposite voltage VCOM which is impressed at the opposite common electrode 1 3 which 

. counters each gate line 6 also in the case of this example is independently controllable, respectively. 
Regardless of the inversion cycle (in the case of this example 1 field) of the picture signal Vsig, the same 
voltage condition is maintainable during 1 field period from the write-in start of the picture signal Vsig to 
each gate line 6. 

[0037]Therefore, when the picture signal Vsig of negative polarity is given, It is not based on the position of 
a gate line, but just before writing in the gate line 6 and giving gate voltage VG of business, the opposite 
voltages VCOM and H of reverse polarity (namely, high potential), and VCS and H will be given on the 
****** counterelectrode 13 and the CS line 22 between the 1 fields from from. Thus, potential relation can 
be kept stable until rt can continue impressing electronegative potential to a liquid crystal to a 
counterelectrode and the next writing is started, even after gate voltage VG stands and the writing whose 
bottom is an intermediary pixel is completed. 

[0038jAlso when writing in the picture signal Vsig of straight polarity, the same potential relation is realized, 
and the opposite voltages VCOM and L of reverse polarity (namely, low voltage), and VCS and L are given 
to the counterelectrode 13 and the CS line 22. Potential relation can be kept stable until it can continue 
impressing electropositive potential to a liquid crystal to a counterelectrode and the next writing is started, 
even after gate voltage VG stands by this and the writing whose bottom is an intermediary pixel is 
completed. When the situation at this time is expressed for every gate line, it comes to be shown in 
drawin g 8, 

[0039]As a result by the gate line 6 near a bottom of screen (namely, termination of the field) ******, 
Without the opposite voltage VCOM changing suddenly from low voltage to high potential (from high 
potential to or low voltage) immediately after the writing of the picture signal Vsig like before, the pixel 
potentials (namely, source potential) accumulated in accumulation capacitor CS follow, and are not 
changed, 

[0040]By switching counter electrode potential according to each gate line corresponding to a scanning 
line with a field period irrespective of the inversion cycle of signal wire potential this year when the 
potential of the counterelectrode VCOM is controlled in that case according to the above composition, 
LCD device 20 with little power consumption which operates with low system power voltage as compared 
with the former is easily realizable. 

[004l]Thereby, generating of the unnecessary luminescent spot in the upper part of a screen or the lower 
part can be lost. Furthermore domain generating by reverse tilt can also be avoided effectively, and image 
quality can be raised much more as compared with the former, 

[0042](3) In other examples, in addition above-mentioned examples, as shown in drawing 8 (K). described 
the case where the polarity of the signal potential of the picture signal Vsig was reversed the whole field 
period, but. This invention can be widely applied, not only this but when making every 1 horizontal scanning 
cycle (1H) reverse polarity as shown in drawing. 9. When the opposite voltage VCOM, gate voltage VG, and 
the picture signal Vsig which are incidentally impressed to each gate line at this time are illustrated, it 
comes to be shown in drawing 10 . 

[0043]Although the polarity of the picture signal Vsig will be reversed by the gate line of eye n line, and the 
gate line of the n+lst line at this time, the same potential will be impressed after the writing to a pixel is 
started also in this case until 1 field period passes. As a result, the small LCD device of power 
consumption is realizable like the case of an above-mentioned example. 
[0044] 

[Effect of the InventionlThe whole gate line, it dissociates independently, the transparent electrode in 
which signal potential is given, and the counterelectrode which counters are provided, and it enables it to 
control independently the potential impressed to the counterelectrode concerned the whole gate line as 
mentioned above according to this invention, it cannot depend by this at the polarity-reversals stage of the 
position of a gate line, or signal potential on a screen, but potential suitable between a transparent 
electrode and a counterelectrode can be supplied, and systam power voltage which did not become if a 
changed part of the potential by the polarity reversals of signal potential was seen and exceeded and not 
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having been set up more greatly can be made low. As a result, as compared with the former, a liquid crystal 
display with less power consumption is realizable. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[DrawingjJ.lt is an approximate line perspective view showing the outline composition of the LCD device by 
this invention. 

[Drawing 2l lt is a connection diagram showing a TFT glass substrate. 
LDrawiQgjyit is a connection diagram showing CF glass substrate. 

[Drawing 4] It is a signal waveform diagram with which explanation of the potential relation of each driving 
signal is presented. 

[Drawing 5] lt is a connection diagram showing a TFT glass substrate. 

[Drawing 6*l lt is a sectional view showing the section structure of an LCD device. 

[Drayying 7]It is a signal waveform diagram with which explanation of the potential relation of each driving 

signal is presented. 

£Drawlnjg:jB]lt is a signal waveform diagram showing the phase relation of the driving signal impressed for 
every line. 

[Drawing 9llt is a signal waveform diagram with which explanation of the potential relation of each driving 
signal is presented. 



[Drawing 1 0]lt is a signal waveform diagram with which explanation of the potential relation of each driving 
signal is presented. 

[Drawing Hilt is an approximate line perspective view showing the conventional LCD device. 
[Drawing I2]lt is a connection diagram showing a TFT glass substrate. 

£DrawinfiJL3]lt is a signal waveform diagram showing the driving signal in the case of seting opposite 
voltage constant. 

^Drawing 1 4] It is a signal waveform diagram showing the driving signal in the case of reversing the polarity 
of opposite voltage for every given period. 
[Description of Notations] 

1. 10, 20 [ .... A scanning electrode driving circuit, 5 / .... A signal electrode driving circuit. 9. 13 / .... A 
counterelectrode, 14 / .... A counterelectrode drive circuit 23 / .... CS line drive circuit. ] .... An LCD device, 

2, 11, 21 „„ A TFT gloss substrate, 3, 12 .... CF glass substrate, 4 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
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